The effects of tubocurarine 0.06mgkg~', alcuronium 0.03 mgkg" 1 , pancuronium 0.01 mgkg" 1 , and fentanyl 1 or 2 fig kg' 1 on the muscle fasciculations associated with suxamethonium were studied in 171 children undergoing otolaryngological surgery. The mean fasciculation index in all prctreatment groups wu significantly smaller than in the control group. The most effective pretreatment was fentanyl 2ngkg~' followed, in order, by alcuronium, fentanyl 1 ngkg" 1 , tubocurarine and pancuronium. The rate of the onset of the fasdculations after the injection of suxamethonium ranged from 8 s after pancuronium to 20 s after tubocurarine. There was evidence of respiratory depression in the children receiving fentanyl 2 jig kg"' if the duration of anaesthesia was less than 30 min.
was included in the study since it has been shown to protect against cardiac arrhythmia during the induction of anaesthesia in children and adults (Saarnivaara, Lindgren and Savolainen, 1981) .
PATIENTS AND METHODS
Ethics Committee approval was obtained for this study in which 171 children were included (table I) . Premedication consisted of triclofos 70 mgkg" 1 plus atropine 0.03 mg kg" 1 administered by mouth about 90 min before the induction of anaesthesia. Tubocurarine 0.06 mg kg" 1 , alcuronium 0.03 mgkg" 1 , pancuronium 0.01 mgkg" 1 , fentanyl 1 ngkg" 1 or 2ngkg -1 were injected (over 45 s) 2 min before thiopentone was administered i.v. The trachea was intubated, following suxamethonium 2mgkg" 1 in the children pretreated with nondepolarizing neuromuscular blocking drugs, and following suxamethonium 1.5mgkg" 1 in the remainder.
All the children were anaesthetized by one of the authors (L.L.) who assessed the onset, intensity and duration of muscle fasciculations without knowing the pretreatment. The intensity score is shown in table II. The fasciculation index was calculated as follows: the intensity score x the duration of the fasciculations (s). Student's t test was used for the statistical analysis of the results.
RESULTS
None of the children complained spontaneously of any adverse effects after any pretreatment. Indeed, the pretreatments often seemed to have a calming effect especially on the younger children. On the basis of the fasciculation index, all the pretreatments decreased the fasciculations significantly compared with the control group ( fig. 1 ). The most effective pretreatment was fentanyl 2ngkg~' followed by alcuronium, fentanyl ljxgkg" 1 , tubocurarine and pancuronium. The rate of onset of the fasciculations ranged from 8 s after pancuronium to 20 s after tubocurarine, the latter differing significantly from all the other pretreatments and from the control group (10 s) (table III). In the control group the mean duration of fasciculations was 25 s and, after pretreatment with tubocurarine, alcuronium, pancuronium, fentanyl 1 ngkg" 1 and 2 fig kg" 1 , was 13, 12, 5, 5 and 3 s, respectively. Although fentanyl 2 ngkg" 1 was the most effective pretreatment, there was evidence of respiratory depression if the duration of anaesthesia was less than 30 min. 
DISCUSSION
All the pretreatments decreased markedly the muscle fasciculations caused by suxamethonium. The most effective pretreatment was fentanyl 2 ngkg" 1 followed, in order, by alcuronium, fentanyl 1 ng kg" 1 , tubocurarine and pancuronium. The dose ratio (6:3:1) between tubocurarine, alcuronium and pancuronium was considered to be equipotent (Schuh, 1981) .
Since muscle fasciculations were observed visually the method may not seem to be especially sensitive. However, Jansen and Hansen (1979) found a good correlation between an objective method for the measurement of fasciculations and visually observed effects. In addition, the reliability of the method was increased by the use of a well-defined rating scale.
The result that competitive myoneural blockade inhibited muscle fasciculations in children agrees well with the results obtained in adults (Cullen, 1971; Durant and Katz, 1982) . In the present study pancuronium was inferior to tubocurarine and, even more so, to alcuronium. This result agrees with observations in adults (Cullen, 1971; Damaoal, Weniger and Wolfson, 1975) . The rate of onset of fasciculations following pretreatment with tubocurarine was significantly slower than that following pretreatment with other drugs. Whether this was a result of normal variability among individuals or had some Hinirai importance remains to be seen. The most marked and unexpected result was that fentanyl decreased the muscle fasciculations effectively.
Muscle fasciculations occur during the onset of the neuromuscular block with suxamethonium and they are associated with the initial depolarization of the muscle fibres (Durant and Katz, 1982) . On the basis of the present study the exact site and mechanism of the action of fentanyl remain completely unexplained. There is, however, evidence that opioids have neuromuscular effects. Both morphine and nalorphine inhibit neuromuscular transmission in mammalian and amphibian neuromuscular preparations apparently as a result of the impairment of the acetylcholine release . Resting tension of the un directly stimulated rat hemidiaphragm increases slowly in the presence of high concentrations of morphine and is further augmented by nalorphine . This result supports the view that high concentrations of opioids may affect the contractile mechanism of the mammalian muscle. Furthermore, fentanyl inhibits in a dose-dependent manner the contraction of the cat nictitating membrane to sympathetic nerve stimulation and an increase of plasma calcium concentration prevents the inhibitory effects of fentanyl (Roquebert and Demichel, 1981) . However, fentanyl does not seem to decrease the frequency of muscle fasciculations associated with suxamethonium in adults (Saarnivaara, Lindgren and Savolainen, 1981) . This difference in effect remains to be explained.
We have found recently that competitive myoneural blockade (Saarnivaara and Lindgren, 1983) and fentanyl (Saarnivaara, Lindgren and Savolainen, 1981) also decreased the frequency of cardiac arrhythmia associated with suxamethonium in children. The other side-effects of suxamethonium such as postoperative muscle pain seem to be of minor clinical significance (Fozard, Manford and Harris, 1977) . Salem, Wong and Lin (1972) found that muscle fasciculations and the increase in intragastric pressure were minimal in children. In their study, anaesthesia for 70% of the children was induced with halothane and for the remainder with thiopentone. Thus, the intensity of muscle fasciculations may have been decreased since halothane inhibits suxamethonium-induced depolarization at the muscle endplate (Kennedy and Galindo, 1975) . In the present study, anaesthesia for each child was induced with thiopentone and moderate or even violent fasciculations following suxamethonium were seen in 80% of the children in the control group. Therefore, more data are required before we can evaluate the side-effects of suxamethonium, such as increased intragastric pressure and hyperkalaemia (Durant and Katz, 1982) , in children. Consequently the role of neuromuscular blocking drugs, and fentanyl, on these effects remains to be investigated in children. 
EFFET DTJN BLOC NEUROMUSCULAIRE COMPETITIF ET DU FENTANYL SUR LES FASCICULATIONS MUSCULAIRES INDUITES PAR LE SUXAMETHONIUM CHEZ L'ENFANT

